Occupational asthma induced by low molecular weight substances is an increasing problem. The general features of the pathogenesis of asthma on an immunological basis due to IgE antibody are reasonably well understood.' By contrast, asthma induced by reactive chemicals such as toluene diisocyanate (TDI) is poorly understood and most cases are unassociated with a detectable immune response.2 Most of these chemically reactive inducers of asthma are new to the human experience and, at least in part, account for the apparent increase in frequency of the disease. One possible explanation for the failure to account for the disease by the demonstration of antibodies is a use of inappropriate antigen preparations.
McConnell et al were the first to document a case of asthma associated with the inhalation of nickel salts.3 Earlier, an incident of nickel related asthma due to exposure to nickel carbonyl had occurred in a patient with L6ffler's syndrome.4 More recently, two additional case studies have appeared,56 including our own.5 Generally, the patients exhibited dermatitis and a positive allergy skin test The ammonium sulphate 63Ni/antibody coprecipitation (Farr) test included routine procedures.723 The effect of preincubating the labelled Ni2+ with HSA was examined in the following manner. Twenty microlitres of HSA (1 mg/ml distilled water) or distilled water were incubated with 100 ,ul of 63Ni, diluted 1/10 000 with borate-saline buffer (pH 8*3, 0*10 M H3BO3, 0-025 M Borax, 0-075 M NaCI) from prepared stock (63NiCl2, New England Nuclear, 7 x 104M Ni, 2mCi in 0*2 ml of 0*5 M HCI; and diluted to 5*0 ml with distilled water). The 63Ni-HSA or control mixtures were incubated at room temperature for two hours and then 0*1 ml test serum was added. After overnight incubation at 4°C, 0*78 ml of the borate buffer and 1.0 ml of saturated ammonium sulphate were pipetted in. After centrifugation, the precipitate was washed with 50% (NH4)2S04, in borate-saline, and the radioactivity was then measured by liquid scintillation spectrometry after allowing the 63Ni to stabilise in the counting cocktail overnight.23 Dolovich, Evans, and Nieboer
METAL ION COMPETITION STUDIES
Blocking by metal ions of the ammonium sulphate 63Ni/antibody coprecipitation test was studied using the following procedure. Twenty microlitres of the appropriate metal salt solution (10-6 to 10-2M in distilled water, or in the case of Cr3+ in 10-2M HNO3) were incubated overnight at ambient temperature with 100 ,ul of plasma. Subsequently, 120 ,ul of a 63Ni/HSA mixture (10 ml of 63Ni diluted in borate-saline buffer at pH 8-3 incubated for two hours with 2 ml of 1 mg/ml HSA) was added. After overnight incubation at 4°C, the (NH4)2SO4 coprecipitation test was carried out as before.
Results
Preincubation of 63Ni with HSA before addition to SB serum, in the ammonium sulphate coprecipitation test, had little effect on the precipitation of 63Ni (fig 1) . This contrasts with the major reduction in the precipitation of 63Ni from control sera.
Inhibition settling of the protein precipitate in the liquid scintillation cocktail mixture. This process did not alter the shape of the inhibition or control curves. The NiSO4, CuSO4, and Co(NO3)2 had no effect on the precipitation of 63Ni in tests with the two control plasma specimens. Moreover, these salts did not affect coprecipitation of an immunologically unrelated antigen with its corresponding antibodies. Thus, for the same concentration range, these salts produced no blocking of the antibody related coprecipitation of a labelled ampicillin-HSA reagent in the ammonium sulphate coprecipitation test.
Cr(NO3)3, ZnSO4, and MnSO4 had no affect on the precipitation of 63Ni from SB antibody containing plasma or from control plasma specimens ( fig  2b) . 
